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Abstract: 



PROBLEM TO BE SOLVED: To satisfy power source higher harmonic restriction, to reduce the loss of 
a PWM converter and to save energy in an active filter controller where the current of the PWM 
converter is controlled so as to cancel higher harmonic current at a load side. 
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SOLUTION: The controller is provided with a means for detecting instantaneous harmonic current at 
the load side by a current detecting equipment 1 la so as to adopt it as a higher harmonic compensating 
current command ic*, a means 16 for detecting the sizes of fifth, seventh, eleventh and thirteenth higher 
harmonic current at a power source system side and the higher harmonic current restriction value setting 
means of respective ordinal numbers. A comparing means 17 successively reduce the amplitude of the 
higher harmonic compensating current command by changing compensation gain K within a range 
where a higher harmonic current detecting value at every ordinal number does not become more than a 
restriction value so as to execute an operation by weakening higher harmonic curren compensation. 
When the amplitude of the current command becomes zero, the comparing means 18 outputs an 
interrupting signal and a gate voltage to the PWM converter 3 is interrupted firom an AND means 15. 

Inn Class: G05F00170 H02J00301 H02M00748 

MicroPatent Reference Number: 000721366 
COPYRIGHT: (C) 1997 JPO 



LAbC 

3LhiB 



PatenflMsb 
Home 



Edit 
Search 



Return Id 
Patent List 



Help 



For further information, please contact: 
Technical Support | Billing | Sales | General Information 



http://www.micropat.conai/cgi-bin/patentlist 



2/26/03 



(19) H*H4*31=;t (JP) 



(A) (ll)»31FfflHiiia»# 

(43)4;^BHB 9 ¥0997) 10^3 5 



(SDlntCL' 








F I 




GO 5 F 


1/70 


4237 


-5H 


GO 5F 


1/70 L 


HO 2 J 


3/01 






HO 2 J 


3/01 B 


HO 2M 


7/48 


9181 


-5H 


HO 2M 


7/48 R 






9181 


-5H 




F 












fflf *«(08cl3 O L (^16 M) 


(21)mH#^ 




4*H¥8 -72318 




(71)MIffiA 


000005108 














(22)meiB 




¥J5£8#(1996) 3^27B 


















s# mm 




































^« «- 




































AS 












3?«yi^BS£m:^^;&^Br-t:Tgl»l^ «c 












sc^a 0 ftssfp w 0 ft 










(74) A 
















(54) 











(57) 

[ mWi^^ ] msK^ai^s 1 1 a J: 0 m^ffliic^iSB^cT) 

!^c^>Jt!BJ#gl 8*-^>3gairft-tS:ai:>jLfia«¥Sl 5 




(2) 



^^¥9-2 5 88 3 9 



izj: hitm^mzmtxmtmmy^ yK^-^^-t^^ 

m^m4 ] m.M^mzm^^ixf^nmmx'^^'r^ 
^mwiWMin-hm-txoizmm-t^pvfMziy/-^-^ 
^m^^fzT^'r ^ yy ^ ji':$'msiz^^^x . muT^um 

St . m.mm^m^nm.mtiim^mi,zmmy-^ yK 

mm^m^iz p wm n v^n-- ^«503eorifMW»s*^-gc-r -s. 

^mzx^it^mzmtxmMmmy-i yK^-^^-t 
h^wth . nmy^ yKt<mizmmLfz(i>pwM-:i y^^ 

%m^%^iin-tom^i.oi.zmm-h pwiviny^'-^ 
mta-ti^mt. sm^nimm.m.mtiim^mizi^mm 



izPWMziyj^-:?' <7)^^mm.^ii)^-m- S J: -5 P W 

9S^mizx o-^xcD^iXfScmcoismmmi&mtiimij^^'A 
^mco^m^^mmMm^^^'i-aTcom. nup'WMay 

Mayj<-i!^cr>x-( •v^yy^m^-^'^h^'^tt^^ti: 

mmmmi^M:mLfzztimitifzTi^'r-(yy^ 

[i»^«6] mMmi\zi&m^ixtzn^mx'^-th 
nm^mM.m-hm^x a i^zmm-t^ p wm r? w n'- 
^m^'-^fzT'^'^^yy ^iv-$'^m.i,zi5\.\x. mMimm 

mi.z^<m.mz^^y^ y k LTisiijSi«<i«SE*i 

%i^:h'thmkb. iSi«PiS1fm«sil*i^lcPWM3 

txmii^'mmi>zmtm^y^ yKSr^^^-rs^Si: 

[WsRjas ] B«riBM«>-M yK ^-si^-th^m±. # 

[ 9 ] mmjkmzmm^ tifz nmrnx-^-t 
mmmim.^n-hm-rj: o icfflm-rs pwm n yj<.- ^ 
^m^^tzT'^y- ^ y'y ^)i'i'mm.^zii\^x. mMmtm 

mi.z^<m.mzmm.y^ yK^itLx-mmmm^mm^ 
txmi^<m.%izmtm{ny^ yK^si^-thtmz 



(3) t*g^¥9-2 5 88 3 9 



^ L/C 1 p WM 3 hnz^i&m-r^^ 

[ft^Ji 1 0 J mM.jhmzmm^ixtz%^mx'%±-t 
^^m\'^fzT^r- ^ yy ^ ji-^^miza^i^x , nnmco 

tc, miiim^mizxiim^mzi:<o^<m.^co^m 

:'3-r§#gt. tmmmmmv.^lm^^zp^NMay^<- 
^<o^-<Ammwiti^-wcrh x o p wm =? y^<- 9 srsij 

[ i«*3S 1 1 ] nmikmizmm. ^ td-z ^mmx^^Et 
9im\^tzr9^ ^yy A )Vifmm.izi6\,^x , %MM<r) 

t. mmmmmm.m.^mtiim?:mizmmy-( yK^ifL 
x^mwimmm^m^i:tii:tir^^^t . tmmmmm 
p WM r? v-y N'- ffy^m.mm.m.^^-m- 1> x 

^tcPWMnWN'-^S-®J«-rs^gi:, miiim^m 

m*<^<mm(o^mr^m^immi^<>i^iv.T<^m. pwm 
mm.^MmLfzzk^nmt htzr^^^fy ^iv^^ 

t ^nmt Lfzm^ 1 ~ 1 1 co\>^-mA^ 1 t^ietUior 

:^X=iy/-<U-:!'?:mmzZt^^mt LTtlfsRfll- 
[000 1] 

\,^fzT^'r^ry ^ju^ms. <imz^<7)mmi&m<^is.0: 



izm-th. 

[0002] 

mWM^LilE^^mzmWthT::^r-^ yy < )VS<mt 
^tra^7- 1 2 3 5 9 2-^<&$gCffi«!^^^TV^ 

OS 0 . mMmt-h^-mM^z^x-th-mm^^mim 

r>X\^h. 
[0003] 

y. isym'm<^fz^m7L\^wm.ti-^t:>mL^^ht . 

[0004] mMmm.<7)mmmm.m.(7)mmii. Mxtf:* 
m:mm^u-ri^mm(^fzi^(Dm:ff-f \^y^ y-.oHui 

994^, 9^-^{ClE«$ixTO§J;a(=j£vM^Sa(=SI 

1 ux, 1 3ix^mxmm^<r)<mmifzmmm.:fjt,z 

a±<7)mmmznLxiiTi:^f-^ yy -r ;i':J'T-{±iffi*'; 

mmmm. 2- #»:^«o;sjp^ms[»iEai±isfflJiiTic$iJiai 
-rn«f. mumif'UT-'r^ztA^x'^^. x. nn 
i}'^m.-ri>^m^m^^iiii&imm^'^missmx'^'it 

T<r>f^X'ijTf'7'^yy ^ju^^m'^^ittbP'WMa 

[0005] 2ls:%BjcoSW«i, «jg«Pjg«$fJ^}1l£-r 
^t^ti;^ PWMr7>->'N'-^c7)fgiS^, *x^-fl:*iT'gi 

hT^r- ^ yy ^ j\^i^<7:>mmmm.i:i^m^i>zbizh 

[0006] 

[illi^fi?^-r?./;a^O#S] ±Mlc^m&J{:m^-t^rz 
libcr)m 1 m^fIiJtfOKWfC7)«|)lIigmBi[$:^ai L 



(4) 



*f^^9-2 5 8839 



c 0 0 0 7 ] m^mzxtm. ^}m.m<7)mmwiMm.t< 

^. mz. m^mizmmmmm-'^it-r^. 
[ 0 0 0 8 3 m2co^^t Lxii. mico^'^t 
m tm^x'=&<mm(o^mi&mm.miiimti^^<mma)m 

-i >'K)3&i«tc5ro/o^>PWM3>'y\'-^i7)y- hmE 

zuzi.r.xmm'h. 

[0009] zix{,zxix\i. ^<'mM<r>nmim.^tim 

coX\ PWM3 ✓'>'N'- ^'eoa**>'<Rj^L*x:^.h^^ . 

Mtc, wm^zmmm&tii^i\L-th, 

[ 0 0 1 0 3 iXlc, ll3<0#Sfc LTfi. ^l«0#at 

L-^^^mx', ^xco^iiK^t^commmmmitiimti^ 
comm^m^Mmuo\^i;i±i>z^'ytzi^. pwivi^wn- 

y^<- :f'<7)i^±^mU^-^^cr>X\ PWMrJWN'-rJ'cT) 
C 0 0 1 1 ] iXIC. ^4c0#gi: LTJi. «j®^«£ffll<^ 

m.m&mmi:^>sbxmmL. yK^mzmmt 
fzim<r>;^m^im^^miz l , ^xcr,<xm<^y^ > k *^ 

:5c7)B§«PWM3WN'-^c7)y-h«ffiSr3g|lfL, 

J: d C L:t C i: J: o 

[00 1 23 ztiizx <ommmmw^um?:yi—^<- 1 
rz<m.cr);^cr>^m^m^^nm-t^cr,x\ pwMrjw< 

[00 1 33 yet:. mStfO^Si: UTJi, m^«acO=S- 
1.. 



[0014] d^tlzi 0«PjS«»iE«*'JilSr^-^N'- L 

fz<x^<r>^<ommmm^?:mm-th<7)x\ pwm3wn' 

[0015] meco^^st txii. 
xcD^}m^<omm^m.mmiiimi)^^imm<DWim^n 

i&mf^l'^)l'lVrF(Dm. PWMn>-yN'-:?<?)^r'- MIS 
[00 16] 

^mm.<^-mmm.^mmt,zm-^\.^x%m'th <. 

[ 0 0 1 7 ] la 1 icfci^T . ^^xMM. 1 *»'=>35»S«:'3*^ 
3c»E';t^ N;l-2$:^LT, PWM3 Wn'- ^ 3{cfitt& 
^iirtiO, c:o3cc5i«:'3{iPWMr7>-yN'-:J'3(ciot^ 

iSgEm^jic^is^^x, ^m^yv'y^Ahzmft^^ti 

T V ^ ^ o ffiPIiS«?IiE^m^ 5 *<3efli[«j® 1 

m»SS:iT*>ift'-r J: 3 ^«oiES: P WM n >'>'<- ^' 3 *>ib$fj 
ffll«giE i c i: LTgiELatft,cDT$>S. 
[00 18] <J:(;, T:7f->f r^-f^UrJ'cOSiJffll^iat-iJt 

Bj-ri). n.mJhmMS:^^Lxm\iith^mk\i:,me 

S-^tatrv^l,. X. ¥jt3yT>'-9-4M«(7)«iEVd 

dc*t <7)mmi,zm txm^^mco^^^-^K^ -i^m^i^^ 

Icp^rPI (JtW+W^) lim§l9T«LT<<^|,. 
Z<^^k. 6 d = e r-Tc/2fthb. pq/uvw^ 
J^^Sl ObtciO. I0fl , l![2, WL3^Z7r.'m»i'<r 
H?B3<cS^»*j*m»il i X ( UfflS: i x u , Vffl 
S: i xv,Wffl2r i xw) 5:til:^ LTV^^ , dOUcKtC 
X OllBitmJEV d c *<-^tc^l. J: 0 IC3 >'>'N'-^<7)« 

[00 19] 
[IS1 ] 

[«St 1 ] 

lxu= Icp-cosdd 

[0020] 
[^2] 

; 8c 2 ] 

ixw=— (/"S/a) Icp-siiied — ixu/2 

[002 1] 
[1433 

[SC 3 ] 

i XV = — ( i xu + i xw) 
[0022] mz, ^oS^iaifl 1 1 aX-Zffl-Ji- ( Rffl«? 



(5) 



*#^¥9-2 5 8839 



^13 5::fM^Ta*jSc7)^a>'N-y-:J)-«»i! I 1 q i: , 
[» 4 1 



[0023] 
[Sit4] 



[0024] 



I !q = C( i Lr + 2 i Lt)//'3)cos0 d + i Lr-sin0 d 

[^5] 

SC 5 I 



Ilp=iLr.cosed-CCiLr + 2i Lt)/v^3]sin 6 d 
[00 2 5 ] I 1 qi: I 1 pSrSt. p q/u vw [ SR 6 ] 

^m^ai oa(cj:o. ^e.m, isc8ii^-r?im^ 

fif^SrV^, Hffl3<0iiOS*^0Ki 1 (Rffl^i 1 r.S ' ^""^ i;'l-6«ned+ I Ip.Gosed 

ffiSri 1 s,Tffi2:i 1 tt-r^) ^aj:bLT»' [0027] 
[0026] [^7] 

me] 

[» 7 ] 



i U= (^3/2) ( I Iq-cos 

[00 28] 

ma] 

[» 8 J 

ils=-(ilr+iU) 

[ 0 0 2 9 ] n^m-t:>m:m.m^^:mtxm 

PjfettciiJB^ i h u« ( i h u*= iLr-ilr), i 
h V* ( i h v*= iLs-ils), i h w* ( i h w* = 
i Lt - i It) SrtiJ^jL, m^mm^i xu, i xv. 
i xw*-^>, Zcomm.i:m\^Xm9 . ^1 0. ^1 He 

^■tMmJ^j:::iyj<-^cr)m^^^ i c*t LX^^h. 
[00 30] 

m9 ] 

[S( 9 ] 

i cu» = K ( i xu — i hu*) 

[00 3 1] 

mi 0] 

[ » 1 0 ] 

i cv*= K ( i XV— i hv*) 

[00 32] 

mi 1 ] 

[SC 1 1 ] 

1 cw* = K ( i xw— i hw*) 

[ 0 0 3 3 ] Kimm.m^co^%^y^ yx-h 
m. i c *j-grr J: 0 izmmm^^ i 5 lt n 



9 d- ] Ip-sin e d) - i Iryz 

3 tCPWMft ;iTV->-S. . 
[0034] *f69J<?)±Sg|3$r^^i. , ■ 

«SSE i sfc«p{St:5raw«»!i i L }l^y^<>-9n.W^. i c ^JD 
»L/il:»i!(is= i L + i c)$rA^]i: LTSIIslS^^W 
1 6 tc ± •? ^»:SiC»^7)SPjft«»!Ec7)^# $ ( 5 iii:cO 
;>c#$I5, 7J^<7);^^$ I 7. 1 1 »:<7):*c^ $ I 1 
1 , 1 3}X<7);>^#$ 113) ^l^ttiL. #<J:SCi7)i«|)il^ 
«»Sffi®U-'^/H5^<l I 5*. I 7*. I 1 1*. I 1 3*fc 
-enmJtiSf^S 1 7 XYcm Lit!S5Sg*tcjEE t T«ari*& 

[003 5] C:c7)p$ac7)3{!igc07o-^A'- h$:02lc 

s^-r. (I 5*+ A I ) MMusis^aymm^nwmm 

^St. -^5<J:«SI$iJ<lS:^;c7t:i:Wd>Ifr'i^Wy 

[0036] diOSC, #JJ:^OaPjft«?)E*ilOT't 
OIn(n = 5, 7. 11. 13) *n n*-AI 

ta-r^ijK mmmMiTLmmmf^x'mm-i-^. x. y^y 



(6) 



*#^¥9-2 5 88 3 9 



[0037] ;i<Dm^,z. ^mmx'i,imM3mM<^^<!f:. 
htmo^^ti^hh. MIC, wmi^zmmmnm^^it 

[ 0 0 3 8 ] ^rfc, 01 T'tim^ijK i L 3 y>'N'-iS' 

[00 39] r^'r^ry ^)V9i&wmcmm^ 
tt® ^ ^ L , 1 -:>x'i:>^<m.m<7ymmmmmmm i^^^ 

)Vi:Xt\,zti:'>tzn. PWMay^<-^<7)X^ -y^yy^ 
mik-th^oizLtz, zix^zx^T^^^yy ^li'^^ 

p^y[ziyf<i-^<r)W±i:WLf^^'^h(r)X\ PWMny 

[ 0 0 4 0 ] m(r>miim^mA i^z^-t. m i con 
mmt m^^^U'^ii^ixmmm.m^^m.^^i 1 9*^31^0 

u-y:^m^m5i,z^-r. 1 oc— loftipq/uvw 

1 2 c — 1 2f {iuvw/pq^#^g, 1 
3c~l 3 f {i:a-VN-X7 ^/Pt^ffcS. HSl^tJUT 
=S-»:aiffl^{2fflMK#a2 0-C'«i, «*&mffi{2ffl&n 

(±iEfflc7){5ffl-c\ -limK(r>{mX'hh. iXlz. Jg-^<?) 
SPIjSmgiE i h*$:iEffl2ai/j£1fOfi[fflT'u V w/p q 
S^^L, o-yN*X7 -<;P:J'$-:ft-LTIfSp q/u vw^ 
*<J:iicc!0»OT»«sS i 5*. i 7*. ill*, i 
1 3*$r**^T>-^|.. Cixtc, yK^mtXM 

[0 04 1 ] mz, mmcoya-^-^-h^meizn^ 
0 iz^<mm^m&mmMm?:^^iifyxmm-th(7)x\ « 

m^i}^±^l,zi&mLm:r.:^-t^h. Stc. iig|6<J(cSi)s| 

[ 0 0 4 2 ] ixtc. m<^mm^mii.z^s-t. mAcnm 



•^^.X'hh^X'hh. mz. $iJPi07a— f-v- hj-ias 

isasmsST'ifciKL. ^}m.mz-mm^m&t/^mumxi. 

z<r)m.mm\,zt6^^x\,i. -mmmm^yMum'k-:^-.'^ 
- L-tzdm.cr>^cmmmM^^iim Lxum l . -mmm. 
mmMmm.\:XY(^}m.\i-m^^^mi.z-thcr)X\ 

fflS:<1IJ£-ri.i:ftlc, PWMr7>-yN'-^«li^A<(SMt 
[ 0 0 4 3 ] iXtc, fficTj^Sfi^J^a 9 ic^i^^, HI c7)|| 

mx'hh^X'hh. mz. ©jpco^o-f-^- h^iai 

Ot^-r. 02c7)7n-i:^^^^{im?tfflJ<?3:S-<J:IS<7) 

SMigBsST'Jt® t , ^<m.x' 1 oT' t 

^Nmayj-s--^-^w±.^^h. zcntziib-mmM^mm 
m^m&thtmz. pwM3WN"-^coit**i<aML 

[0044 ] 

mL(r>xo{,z. ^WFiizxfuf. nM^ 
mx\ 3 yj^- 9(r>^mMmwi^mm.mz^[^^ <-ri>z 

{z. pwuziyj^-^cDiSM^. m:!^^-ittiX'^htm 

tc^-fb L =6: V ^ 1 1- d Si* t> ^ , 
[Hffi^lSm^rUiBJ] 

[02 1 m 1 t^F-r$ijfflicoaifeB#c7)7o-f-^- hH. 

[03] 0Hc^-rSiJffllcO^B$c7)7a-^+-b0. 
[04] 3ts:%HJ<7)fl!ic7)|gStJ^®$:^t-$iJffliyD-y^'0. 

[05] mAi.z5Trr^<mm^m^m,^^(r>mmfn 

•y^0. 

[06] 04tC^-r®Jffll<73aiiEB#«O7D— f-v-h0. 
[07 1 3ts:|&Bj(7)fteco||J£Jgffi^^-rSWro .y ^0. 
[08] 07lc:ij^-r*iJffllcOjIi6B#£7)7a-^A'-b0. 

[09 ] ^wnco^comtmm^^^-tumrxi y ^70. 

[010] 09{C^-r*IJfflI<7)SlEB$C737O-^A'- h 

0. 

l-3csii«i!5, 2-3coiiUT:J' h;l/, 3--PWM3>'>'n' 

4- ¥jt3>'-r>'-'f, 5 -lSt)|j^fliE%^S<t, 
6-«j!S«ff:^aiSg, 7 - «j!ifirffl<^ai^S, 8-ilgE 



(7) 



t$^¥9-2 5 88 3 9 




(8) 



5 8839 



[02] 



m 2] 



NO 



< h>ir 



'+AI 



— 5^ 



[NO 

^in>iir+Ai y 



u 

NO 



NO 



>I.B + AI 



\ Yes 




^ 




^ 




>- 



NO 



1.<1»-A1 



NO 



<: 



> 



Yes 



I7<I?-A1 



NO 



> 



Yes 



< lii<In-A"P> 



NO 



Yes 



< ( l.,<l.t-AT~) 



I 



Yes 



NO 



i y NO 

< K<o ) < ^ K>Jft:*:iB ) >--i 



4 Yes 



I Yes 



A 



(9) 



t#^¥9-2 588 3 9 



[113] 



m 3] 



Y 



NO 



Yes 



NO 



Yes 



NO 



NO 





^ ' 

f 





Yes 



I 



(10) 



1^^^9-2 588 3 9 




(11) 



^ra^9-2 588 3 9 



[05] 

im 5 J 



±(96 = ±5 • Or 
± (97 = ±7 • 0r 
±<9ii = ±ll • er 
±d,3-±13 - 0r 



1 



±5 • 9r 



20 



±5- 6^r 
-5"' ±7* (9r 



±11 • 9r 



-^±13 • 6>r 



UVW 



pq 



LPF 



Up 

— > 



IE, 



12C' 



pq 



UVW 



M > |k| — 



+7, ^13C 



IOC 



S5 









Itp 




/ pq 




LPF 


> 


pq / 
/ JVW 






— > 



UVW , — 



•13d 



r 



1 7 

-?sy — ^ 



K 



lOd 



S7 



I t 1 P 
> 



pq 



12e' 



1^ 



LPF 
t 



pq 



111, 



liVW 



•iff > 



K 



J3e 



lOe 



Sll 



UVW 



IIP 



1. 



pq 



12f 



T 



LPF 



13f . 



pq 



UVW 



lOf 



K 



SlS 



in" 



19 



(12) 



#^^9-2 5 88 3 9 



m 6 J 



Yes / ~ 



[06] 



X Yes 



u>r» + Ai 



ls<U- Al 



NO S5 



5 ^mmm^f 



NO 




Yes 



/ l,>lT+AI V 
< ^ I,<IV-A1 ^ 



Yes 



NO 

< — 



«il'^K:^OT-K = 0 



^ i..>[fi+Ai y 

^ INO ] S71 

— lii<lTi-AI / 



Yes 



t: 



NO 



< ( i.,>i*+Ai y 



Yes 



«^K^OT'K=0 



^ I.,<l7a-Al ) > 



NO 



Yes 



I 



(13) 



5 8839 




(14) 



^#^^9- 2 5 8839 



[08] 



[0 8] 



T 



Yes 



,<I?-AI Jf) 



< 



S5 



NO 



5 2)ciSiaiHEm^£ii* 
I 



17>17-|-AI 



Yes 



T 



NO 
« 



<^ i..>i.T+Ar^ 



Yes 



yes . nioL_ ) sil 



< i..<iir-Ai~) j 



NO 



Yes 



Yes 



Tno" 



< C t..<l*-Ar) > 



S13 



1 




no 






>• 







Yes /-^flsanteaag 



i&aas \no 

= Qi&N? / 



1 


f 





(16) 



!f#IB^9-2 5 8839 



[010] 



W 10 ] 



NO 

It>I?+AI 























^ 

<- 

NO 







<: 



> 



Yes 



Yes 



NO 



1..>I.^+AI 



> 



Yes 



NO 



Yes 



NO 



— 


NO 




NO 


— 
< — 


NO 



A 



< ^ i5<ir-Ai y 



<: 



Yes 



I7<I7-AI 



> 



Yes 

< ^ ln<li*t-Ar^ 



Yes 



U / ■ ' V 

— i..<i.?-Ai y 



\ 


Yes 

1 









(72) ^H^^ 



